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ykfevMM (complementary determining region ; CDR) t:#^Ei~ &®-nfc:tdu i£ 
f^^#:©^tSttt^i^4^.t b£d £ h«^£tiTl>£ (Presta L, 
et al: Thromb Haemost 85:379-389, 2001) 0 %fc, P^HttJnl^MISIMJSfc^V^ 
TiiH? (tissue factor ; TF) £^bfcJi X H^OtStt-fb^PflWI - ^ £ 
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StfCt b TF!fc##»&;h/T:v>£# (HPf^H^^ 99/51743 ^) s M«#£ 
^Sii57^^7^^©7^ Mb, mr^ hMb^ti 

^fb-r 3 » iz$<& h n & o 

mZtlX^ZtfiM h TF^£*gbT®£«fSfc£fTofc 0 £f\ irtfchTFtnrf* 

lilfeflftt h TF^#£Mgl£tefcbT$8^£-&fci:£*N tftt. h TFfevf* 
atl (H II) © CDR2 m.Mte&&1rZ> Asn54 ^ Mb £ ft 3 Z-tlzX*), tri 

t h TF JrCf*© TF *gi^i£t£#5£ b < f£TT3 £ iltf^i&^ftfco ifCt b TF #Cf* 
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Mil© CDR2 mM<D Asn54 t^t§7 ^ J gg& Gly55 T & D s ^tl^27^ 
mm&7^ Mb#^fcj&£-$>-r^Asn-Gly 5 — &IB#I£ oT CI t ft 
^ £© Gly55 £ft!i©T^ gillie CL^, Asn54©^^^ Mb£«J-<? 

§fte©r ^ yitiibfe^ft^ilbv ^©^Ml*©Mi^tt©$ij^^T o 

(2) %%T^ Yik£n%7^;m&T7.^3?>-?:%>Z>^ (1) tfB«©^> 
^K©^fb?r3u 

(3) J3^T^ Ffb$^i^»T^y@fc7)C^WiJ(3^T^,^^y^^^i;^ > -^ 

fe^ (1) £f3«£©*>^St®£^b;£$u 

(4) ^>/^K^irLf*Tfe§. ( 1) frt> (3) O^lTtifrfcfBfficD^W^ 
^M©^^b^Yis 

(5) tfifo&tbMfctrifc-TZ&Z^ (4) (;|B«©^>^^H©^^b^, 

(6) abt^ Fib^n&T^smmmmkfcmw, (cdr) 

(4) %fzte (5) t|B«©^>^^H©S^b^s 

(7) ^Mtt^^H^ (CDR) #CDR2T*fc3 (6) I3«6©^ >;^S®S^b 

(8) (1) fr£> (3) (DU-ftlft 
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(9) ^>;^Ii s M^Dyj>x-^-77^J-"!!$)^ (l)fr£> ( 

do). # w^R^is^^T-fe^ (i) *»e> O) i>-rn*»t:ia«©^> 

(11) (1) iff, (10) ©umfrfciBS8©:£?££«fc 

(12) $AJH^r£tt^T 5: y mm&MZ>ttM&&ft&<D 7 0 & 3 £ 
^£#^T3s (ID IBil©^^b£tifc^ w^Sts 

«»*4»<D r^W^SCj ^V^fflggte. 5 7VlJ-m flil^W^ 
< fc* 30 iM±s £ & fcSF * b < t± 50 m&U±(DT 5. y gllE5*Jfr 5> & & o 
f*£^t?) s #U ^n-^;i/Jn#k i/bfttflf^ ^DtM- (01* «n FaK F(aV 

o tfc# (Ab) fcivftas^nyy^ (ig) {±|pjc«3t^tt**-r^«^>^^K 

*5 <t tr&g ^ d y u > i±, —i&m tern 150, ooo yns h > o Eiftf fe^' 
2*©iwic$iti (lid 2 *<om o &mmi±, liti^ 
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cop&yxfrzrj vm^^bMrnzn-c^ztiK mmmw^jvyj f^© 
m&s fiM ? n u > © t >r v * r©aii laoti^^o £ tFmitt 

qj^« (vh) jentjt*g^nfc#fic©^«i**^"r*o #*gfi&— 
^cD^icnr^M (vl) &*ru f«©^^^mfw^*T?)o mmcD^n 
mm±mm<Dm®<Dfen%jiM£$L/v-e& Ds ^©nr^was^©*^^*: 

^^J&LTl^il^fckftTl^S (Chothia C, et al: J Mol Biol 186:651-6 
63, 1985, Novotny J, Haber E: Proc Natl Acad Sci USA 82:4592-4596, 1985 

) o 

#ra»%a*#©#M* (M^d7'J» ©Mitts ^©gfii©7^i 

^-3^ H&S7^;*fc#3re£3o ^aSE^D^UVfctts 5 o©£ 

i^7X, IgAs IgDs IgE, IgG:fc«fclMgM##&U ^tt^^^ £tl£> 
©■5%©^ < -Dfr&y-yp^X (7M V*-f 7) n IgG-ls IgG-2s IgG- 

3 ^3«tt5 IgG-4 -$\ IgA-1 *5 cfclK IgA-2 fc4HS"T % ZttfTZ^Zo S 7 ^ ^ 

©fiii^mti^iis £s rs *«t^ki?ansc ^^^^©^.s 

tHHfflfc (#>J^n— ifi#IM^£:J:b^Ts 7 n-^;i/j/if£&s iru 
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#|J;U£;W :7*U F— v& (Kohler G, Milstein C: Nature 256:495-497, 19 
75) , 3;fc&s tmttm (*g#^i? 4,816,567^) iz X D M^bT & «k V>„ 
*fgE^^3^3V^TfSffl1- ; & J &^ ^n — ^-;Vinif*(±^fcs 7 T — ^Jftfl^-f ^ U — 
fr£>-»bT&J;^ (Clackson T, et al: Nature 352:624-628, 1991. Marks J 
D, et al: J Mol Biol 222:581-597, 1991) „ S * D— 

^1^114,816,567^ Morrison SL, et al: Proc Natl Acad Sci USA 81:6851-6 
855, 1984) o 

^«^f*j tz^gm^o cct^^m in#©fiii*)b<tt$5ii©Rr^ 

M^©T5./^IB^Ji:ii>^< 75%s J;i3ffll<fm< i:£> 80%, £ 
WSL<li^< 85%s £M3j;D£?f;b<y:'J>&< 90%, ^bT 
g&£?3;b<ii'J>&< 95%©T^y«3^g|WItt^fe(«M4^^1-^T 
^yitrai: 100%J;^fe^>^v^ia^Jffi|5jtts SfeiilHtt^tt^o *#gBJ3© 

commit vrmm ^nz* 
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^fci±^mm^To I^Jill ittfcMftlZteUh, Fab\ F(ab' ) 2 Fv $t 
fr&^mtl&o Jri#:©/VU >ffi4hte&V), UhMfthmZtlZ, #1^© 

(pFc' tmStlZ) tm^U^o ^(DifcOMfthhT&s diabody (diabodies) 

ffl Us V H -V L *w T-®SIt:i/tilS«*Mt^o 6 o© CDR *$ln;frt:tftM 
Jg£«fc£fl-#bTVN£o bfrb&# s ^ l^©RT^fW (Sfctts JrCM£*m 
3 o© CDR ©^£^4? Fv©^#) TrifeoT^K ^MftJ: t) ^MfP'Stt 

g;fc, FabKrM- (¥(ab)t%m$ti%) flil©^mfl^*5 J;IK«II 

©^itiM (CHI) fc^tfo Fab'HrJti^ truf^CD ti >^fl*$fr£>© 1 ^fclt^ti 

ffj£*r-f 3j&T- FabHrtf-hH&oTl^o Fab'-SHhtts ^£11:$© 1 £ 
tiW±©^>^r^ >m&ifi7&m(D^- )V&%mT2> Fab' £^-rfc©T*&&o F 
(ab' )Krit^s F(ab' ) z >$Hb^J© t ^SB©^*^ >ti1ta^x;i/7 

Tdiabody (diabodies) j ^offllg&s 2 o £WT £ 'J^& 
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tftfomft^mv, mmfttes mv^v vm^mmmm (vd izmm 
$titzmm*smwM (vh) s vh-vl £^$f 0 i^^-e2-o©^^t-f 

^T£^f$U 2o0irCM^^u^iiJ>9m^n^o Diabody do^T&s f^Jx. 
}£»l#I£fg404,097-5§, aP^H^fR^ 93/11161 ^£ J; IfHolliger P, eta 
1 (Proc Natl Acad Sci USA 90:6444-6448, 1993) IzXb 1¥SB (3fBi4 £ HX V ^ 3 

o 

— *ll£v(* ( J^Tx — Fv % b < & sFv h & £ fete sFv ^IDfin^ 

7^F'J>A-^^•^*D^ CltiCiJ; D sFv (is ^^©fc&(-£^&$f j§ 
%3&f&T% ^ h* s T#^>o sFv ©liKU-o^Tiis Pluckthun ^The Pharmacolog 
y of Monoclonal Antibodiesj Vol.113 (Rosenburg and Moore ed (Springer Ve 
rlag, New York) pp. 269-315, 1994) #F,s o 

-fi^Jlt^f*) s *H^*ffl«*Ttt r#^^ttiAf*j (is *tiW± (f^JxJis 3 
MO) ^jM^^LT'#M4^Wt-§^f*^^-r^*)©T-2fe^ 0 ^Jlt^f* 
(±^S^e>^^inf*s Sfci*^©J:-5^ini^©WfM- (f?!lX-«\ F(ab' ) 2 n#^tt 

rt bM{birif*j hfis ?tfe^X^6t) (;:{«£ oTs h 
f^CKi, ^©^pJ^M© CDRCD— ^^fe(i^* s #t hRf?LifrtJ (vr^^s 



WO 03/057881 



PCT/JP02/13804 



-9- 

qT^««it:#*U iriiIi:WWfciii^tl>3oOi« (CDR1, CDR2. CDR3 
) §tto l^ nr^IJ#6©#IIfWi:^ Buf3 3-o©CDR©Buftt-^T§Jt 
ie^#^tLfc4M^4 (framework region ; FR1 S FR2-, FR3< FR4) ©Ch^t 
o ^mmcD rt hM-fbinf*j h&s #t rni¥LSrtfcJfi#©^*n — 

^-;i/^f*©^Snr^fI^© GDR CD— ^Sfe{±^|5m^©T^T©HM*^ t 

^ n y ; > © ^j- ji&ftt j$ htf^tife fcvffc £ it n* -r & o 

^5>(z s t Mb^fr&s l/i/t'^>hiri#:^^^A^tLfeCDRtfc{±#W^ 

tfe ttHHttC ^ ^ T ® CDR * IJ ^ ^ n y ,; v ® CDR b 

x ^SP S £^g|3© FR & b. h ^ D f U > nj^fl^© % © T & 3 o 

&< — §B£^t?T*&5?o ^ft^Ml-WTi^ Jones PT, et al (Nat 
ure 321:522-525, 1986) s Riechmann L, et al (Nature 332:323-327, 1988) 
&J;^Presta, et al (Curr Op Struct Biol 2:593-596, 1992) ^mo^to 

^tsfctofctts ^<J:**©2^w^ : (i) mmm&m&te 

S"C5<^& (T%t>t>s Kabat, et al: Sequence of Proteins of Immunol ogica 
1 Interest (National Institute of Health, Bethesda) 1987) (2) JrC 

J^-^rL#: : it'^•^©^^^^W^fca^V^fe^ (Chothia C, et al: Nature 342: 
877-883, 1989) 0 Wl^M©^ X t) iSktd<S#£*ifcgB#te\ FR hWtLS 
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i^j;otii^>- bnm.<Dffifr*fcmT%> cdr iz x t> 

4 FR ^tSo GDR (±s FR iz X *) £> o — 7j©it© CDR h 

^ftjalbT^^^ ^©ftlg^liOMfc-tloTl^ (Kabat, 

et au o few;mm±, ttfo&ttm^cD^iztemMm^isTute^tiK 
ttfo<DiKm&ftmmm& ^ © #sn ^£ © a ^? © ^ ^ ^ # -nt& & ^ r 0 

hhM^n7"'J>ft*®^fWis IgG (IgGl, IgG2. IgG3, IgG4) N IgM 

N igA, igD&xzF igv m<DTj v&j 7°z£izmm(D7$.;wmm*mhx^ 
*m%iz&^xmthm4hfafo(DM.nMm±, ^m©T-f virtus 

T*#£o ^^©JjgMM^^o^T&s ^fie>©ifit (f^Jx.«\ ^f*©*ffl 
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fcfcJu ft&yv7V> (Hgk Li) s T*fflflSHz7'* — (afgL /?tls rilk 
<5«) s MHC^XI^? (ail) s /? 2 ^n^D^U>. MHC^7^ II 
^? (als /?IS) s CD 3 (rils Sm. ^ CD4 S CD 8 (all, /? 

CD 2s CD28 S LFA-3. I CAM— Is I CAM- 2, V CAM 
-1, PECAM-K F c l/-b^— lis polylg x Thy-K N 

CAMs MAG (myel in-associated glycoprotein) s Po N CEA (carcinoe 
mbryonic antigen) N PDGFl/Hz7^-&^$tiSo 

& if © S ift "C ffij #J tft # £ n £ $5 ft © £ £ * V ^ o 

5. >* s 7cP^)ttTV^ (Scotchler JW, Robinson AB: Anal Biochem 59:319-3 
22, 1974) o 5 T^yKfrfc&S^:^ Ftltft^^s T^^>©^WJ 
#6-507 Htr$.l.©^bT> ^ >©^MW& 96-3409 Ht?fe 3o f& 

;b*>s ^ >©Bftr^ >MbSjiSMJ^{i^^^^^>ti:b^T#m(3®^ (Bi 

schoff R, Kolbe HVJ: J Chromatogr B 662:261-278, 1994) 0 trtf«80FJfcWb 
til ^ >cdJJ^t^ F-fb^^tB^^TV^^V^ (Harris RJ, Kabakoff B, M 

acchi FD, Shen FJ, Kwong M, Andya JD, et al: J Chromatogr B 752:233-245, 
2001) o bfrU 4frrtT©K7$ K-fbS^J±SSS!l*<t !> &]mM£ti%zh& 
fl^ti^fcfe (Robinson NE, Robinson AB: Proc Natl Acad Sci USA 98:1240 
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9-12413, 2001) s ^^mmoM^iM^mm^^T^m^its tx**? 

T&s ^>J^©T^. &fri%> (Robinson NE, Robinson AB: Proc 

Natl Acad Sci USA 98:4367-4372, 2001) 0 Ufrbfttf^ 4ft^Ui>>«T 
^;^^>©)Jftr^ Mb&§l£j©;r-r£ t&mbti-c^&o UT^ hMb^n^T 

bTtts ->>#11i0l©«l8C»bT:fc!>N ^tfl»T5 Mb^ti^TO r Asn- 
Glyj IE?!] * & ^" U 1/ > t*s £ * *f ja^atj-e 3 o 

^ W^K©ttft£^*#£^£tSj&fre>s ffi#^fHt'fe§ ei bW 



WO 03/057881 



PCT/JP02/13804 



-13- 

&s tam\zW&, ^&#*§^£<fc!)*S-£?*3£B# (Amit AG, et al: Science 23 
3:747-753, 1986) , CdR omMWEmTZ, b < &i£«hT (C 

hothia C, Lesk AM: J Mol Biol 196:901-917, 1987) N U^XJlz/^tzlt. VL- 

vRmm^mizm&kirzffifr (M^i^ 239,4oo,bi-^) ^stis, &%>mm 

(Cunningham BC, Wells JA: Science 244:1081-1085, 1989. Gunnin 
gham BC, Wells JA: Proc Natl Acad Sci USA 84:6434-6437, 1991) - 

ossfc-kJ^ 1 1 b < it^ni^±(Dm^i^MB&tfiT^~>s jfcf^'J 
^bt-5o ilt^bt»ti§tt^^tfe0HitWSiis ^©^ g 

4&gMft fcMlt^ * fc i^SUcD ^ H £ S £ \l C <t o T «fc D f¥*ffl t EBO 

^©aM&fe&^b&^bT*; <i&gfct&^o 
£©#&;£ J; DMjt^ftfc ala^||f*£s ^©^tJ^^Mttto^T^^ U — 
->^T£o x 3^ - > ?'iT £ a* i'J;t)#x.£>ft3 ffiM©t£!§f £#<i£ b T , {-tii 

i^^X t)*M*$Jfc Isl^T S^Ss o te\ II 1 ©dSILIMMJaJM 

*|g^r^©^^#T^a^Mi^^**©®W^M«s *3 £lMg2 ©PifLife 

t)ffi©ffi iBiiruJi©^'^ fc: m-^-r & mns&T%M&&%: mfeTz ztt^^Zo -ft 

Sl^tifcftl:^ ^ala^ftt-ov^T^ 1 £ «fct>*JS 2 ©Pi¥LifrtJffi©Jn;JI 
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Xfm 2 ©uf ILi&^a (^Jx.(i#th) ©^©^IsIf^o^^M-^T^gP^^lwi 

^-r& 0 *f*b<{±x m2(Dmiwjmm mz-Wt^ HiiLi&to s*©^© 

^CM&iPt^t*^ ^ 1 ©nilLibtia (f^lxJith) fi* 

t(±i#L^l«!t ^Ofe«)(Dil^5o SiJ©«ti3V>T(^ H1& 
DfiM^ti^o £tie>©^££&s &©&©^££n&fc>tt-efci:&l^ 

%o Mm^o^mz^x^h^m^. mm^mm&m (Kunkei ta: Proc 

Natl Acad Sci USA 82:488-492, 1985 #P,s) mtlb&o £tJ#lft^t4 
©B^#^tifel/L{«^*(is h% 75%, J;^?Sl<f±^^< 80% 

N D#?£b<&^&< h& 85%, «fc D-il$?^b<(±^^< h& 90% 

?u (Dm m>& £ iisittit *wmn * -c y\ ia*™ isitw^©ft £ m £ £ o 

a^trif*a*i:ffii5i (-r^fe-fe, iwiba*) s ^tcitmu (-r&fc-fe, ±^©-^ 
izm^^tz m b r© t % ; mn&) t & ? x ; @ta»©io^ 

\\t> b $ifo(Dmm3o xxfmmo cdr o^mmu^miz £ d 
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n (Hawkins RE, et al: J Mol Biol 226:889-896, 1*992 

, Lowman HB, et al: Biochemistry 30:10832-10838, 1991) &m^tc7 7 <<( =• 
5Mfi£f& (affinity maturation) %*Jffl bfc^^^tiSo ^r'J^7 7 
„ h&>^PWWk& (Smith GP: Science 228:1315-1317, 1985, Scott J 
K, Smith GP: Science 249:386-390, 1990, Cwirla SE, et al: Proc Natl Acad 
Sci USA 87:6378-6382, 1990, Devlin JJ, et al: Science 249:404-406, 1990 
, Wells and Lowman £ «fc Curr Opin Struct Biol 2:597, 1992, 5fcWW 
fffM 5,223,409 -*f) =t 4 X/l/'f Ztitz* W^K^fc&^T^ F©ilffl 
^ft^n — Pt*^r'Jt77- ^^©jtfe^SU-^ftff SOfc^fflft 
Mfcbta^^o irO^©F(ab)fl^6^7T— ^±fc^-f X7"l/^t^ 

■%&%%Ut>tl& (McCafferty, et al: Nature 348:552, 1990, Barbas, et al: 
Proc Natl Acad Sci USA 88:7978, 1991, Garrard, et al: Biotechnology 9:13 
73, 1991) o -i©77-^r^71/^it ^ W^ftM U T> h©— S¥£^ v 

-^T^U T> h© 1 o©^ bf— ©^#3^£*l3 £-5 Ct 5 ^ ^7°lx-T t^Ii 
*^tf (Bass, et al: Proteins 8:309, 1990) □ 

ffi^©^>^^K©$g-^r^-ntt©¥«©B^««s 

fiHf J; t) , t hJ&gslvH/^V (Lowman and Wells, J Mol Biol 234:564-578, 19 
93, ^H'-^fg 5,534,617-^) , &£Tf, tft-fr© F(ab)^ (Barbas, et al: P 
roc Natl Acad Sci USA 91:3809, 1994, Yang, et al: J Mol Biol 254:392, 19 
95) coW\z%.e>ti?>&*>£:$zm&&&fa -l7 7-^7>7l/'f^ 8fctfe#*f 
*5 £ * b V ^ ©f« £ «t t) fr font a o BB#J ®^5£gP##M & £ # < © 
(10 6 fH) ^>^7Sn'J7>F©7^77U-^ #S©^>^7Sn'U7> 

h k-ts dna ^#^^tf^'^^ »; ^-^ y*t-T±fc^as-ra - & 
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(sc) (ip) Mffi¥L»iti^#&tb^o &gtfb£;M£ 

^i/^;v7;i/rtK 4s 7 j<^7n^@^ i^b^^--;K % b < i± r ! n=c=cr (Sn4> 

MtLIZ, 100//g &b<f±5^g©^W^St&b<y:3>^^-b (**ve 

h-&t>&, mm&i&m®, &n&mir2>z.hiz&v), infers ^iitt^> 

^£7S>i/s> h^cD^r^ KSfeiinv^i^f— h© 1/5-1/10 S£ifti&©£!3 
^A;v;K>h^S (el ISA) s ££t>^r##T (fllAtdU 

PJfil©^ U ^ n— ^;i4ftffc©;^ i; — - ytf&h ltd Antibodies, A Labo 
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ratory Manual (Harlow and David Lane ed (Cold Spring Harbor Laboratory) 

1988) \zmm£n%&5temm<D&&ffi&frffi*ft*>zh&-c%&o 

f)t, iKb-7-7s;b!>^ (Champe, et al: J Biol Ghem 270:1388- 

1394, 1995) &froTfc<fc^o # U ^7°^ F £ fefi^©^©^^^ bT 

#£LV>cDi±. Jrif*f££r$if n t£ © ^S-fb £ ^ # & T & & ^ ^©^©tjMiT- 

v ^ t e&# ^ n fc § ^ -r inrffcfc* * fc s i§^r«sf ntt & tits £ txr v ^ « 

J; t) ^tffltfe^o ^ y ^D— /W:7U F— (Kohler, et al: 
Nature 256:495, 1975) %fzl±, *fi&;tDNA$£ (^11^1^ 4,816,567 ^-) 
«fc t) SUit" £ - t&'C % &° 

;W7'J F-^fll v^;^ g;fc(±^ /nAX^ — & L <&T%W))sm<D 

gflitSo ££x itf wire u w^&&^bT&£i: *© 

HSi:ill"&^^N^ ^"U vjffljjaS^^^-tirS (Goding: Monoclonal Antibodie 
s: Principals and Practice (Academic Press) pp. 59-103, 1986) 0 M&£ti 

^>M^7>^7x7- t?H3R (HGPRTSfcttHPRT) &&<®^ ^tfVW^U 
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Ts g^T^VM/^;i/Ttrtfr^^bs ^Its HAT tgiib^OtgifetM btif 
t£©lfflSS"e&£o ^tl^CD^S?* bV^:r.D — v-fe;i/^^ >{* N Salk Institu 
te Cell Distribution Center (San Diego, USA) «fc D A^t # £ MOPC-21 35 cfc 
I5MPC-11 T^^Si^S^OlffllSs American Type Culture Collection 

(Rockville, USA) tf>t>X^~Z% 2> SP-2. g;fcte X63-Ag8-653 «^©^;* 
^ xn-Y^-f &o t b ^ain— .fctr^M-fc: b heteromycloma -te 

;i/^-f>£K t h^E^ ^ D — ^-;i/j-/Lf*©H^tffiV^tbT §fc (Kozbar: J Immu 
nol 133:3001, 1984, Brodeur, et al: Monoclonal Antibody Production Techn 
iques and Application (Marcel Dekker Inc, New York) pp. 51-63, 1987) 0 

^D-^-;^ft:CD^^tt^s (RIA) 
% b < !«^A^V;i/^> h^SS (EL ISA) ^© i/3 ritrofg^r^jf IZ £ 

k— ^«<&iBi^bfeft> * d— >§Ra^e«j#^^cfc ^>v-y^ u— - 

>^bs ^Sapfitl^^'^t- J; D^W^'fr^ (Goding: Monoclonal Antibodies: Pri 
ncipals an Practice (Academic Press) pp. 59-103, 1986) » ^©i^^TSbfe 

D-MEM £fc&RPMI-1640 T-&£o £ /W^U F— v 

Ji2 riVo-TibtJ^OJKTlcM^hbT^W^^^^^^Tt^c -y-^P 

— >tcfc tj^^tis^y^p—^iftwix #f * b < fcfcjsnwiu m.7km. s 
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fc£\ DNA£383i^* — fc^AU E.coli«s COS «s ft-f--^ 

&x*-w& (cho) «sfc^H^m^n^(tti«^^n^';>^>^^ 

H § m& b & I ^ :r. d — t j&fflflS^ © It 3E«— ^ s SSife x. ?@ 3£i«;fr ^ 
J ^u—i-^m^M&^^^o £fcSiJ©lM§^ Its McCafferty, et al (Nat 
ure 348:552-554, 1990) \z J; DI3«^txfe^f§fflV^TM3t^tife^7 t — 
i^7^77'J-J;Ds ^*^fe(iiAf*|lrM-§«T^-^^T^^o Clackson, 
et al (Nature 352:624-628, 1991) ^J;^* Marks, et al (J Mol Biol 222:58 
1-597, 1991) fci\ =g-^ 77-^7^ ^ U— ^fflV>fev^^j3«tt5b htrC#: 
©«t^TBBiiffiir3o &©:fciKfci\ ^Sfntt (nMtSH) t hinrffc©^ — 
>->-^^7 U >tnz&%mm. (Marks, et al: Bio/Technology 10:779-783, 199 
2) totals ^bt, g^77-^7>f^7'J-$imfc«)0^ai:L/ 

> tT^- h U T^^^iJcfctf i/2 vivoM^Z- (Waterhouse, et al: Nucl Ac 
ids Res 21:2265-2266, 1993) klo^TiBfE-f §o £*i£©M£k ^^0- 

DNA^^fc, 092.^ t hmm&&x$mm<Dfenmm(D^-\!mm%^nizM 

T%> ?>)»i:ftxtflt^^J: (t^H^H^ 4,816,567^; Morrison, et 
al: Proc Natl Acad Sci USA 81:6851, 1984) x tfcli^n7*'J>*U^ 
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(Morimoto, et al: J Biochem Biophys Methods 24:107-117, 1992 s Brennan, 
et al: Science 229:81, 1985) # s M^mSM^m^ X ^MMT^ Z IT 

h^T^^o !3ittgF(ab' ) 2 -SH ir^^HHRU F(ab' ) 2 

Kfj4-c7)^fjffb^l^fg^r^-&^^ ^%T^^> (Carter, et al: Bio/Technology 
10:163-167, 1992) 0 ^^t:Sfe3iJ©Mt Hit F(ab' ) 2 mK*W&, MM 

46,778-^, ^S^fFfg 5,260,203 tRH#I^ 5,091,513 ^H#I^5,4 
55,030 -^^^#HS) o 

©T'fe^ (Millstein, et al: Nature 305:537-539, 1983) 0 %iM?u7^)XD 

site j; ^ > fa izmx) £ ©t\ $tmn*fr o n s> nxitWk<D 
n £ o ^ p y u > liiM dna, & i tmn t^D^n 
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p 7" U i: Lt^S bs SO©^'#tt©aii-Mi*^*^ & 5 — # 

^ft^tschtj:^ -M#ilttt/if*©fl!i©&^ ^ d 7 U > £> ©#iH& § 
Stff O^^^So ^^^fc-^^Ttts HPi^HS^R^ 94/04690 ^# 
Efi3 0 -#^ttinf*©f^M^^t-^V^T{±s £5>(^ Suresh, et al (Methods in 
Enzymology 121:210, 1986) ©^££#^1" S - fc#"e # So 

^^MtuTs tfifocDfenmm® ch3 &^<^ — ^©m^OT^&^T. # 

#©^^£r-f SSt@© 1 b < y^ifc©/hc*&fllil©7*5. /iS^^^ii 

j5m%mt>tiT^z mm&m&mm 96/27011 ^) □ 

-m^'ftirtfrt^s ^©*nf*^T tf v > tls «^b'^- 

^>^(-|g^^tlfccta^^^P^tn;^#tnS (^11^1^4,676, 980 
s 91/00360 -^x H^H^fSH 92/00373 ^ ^WWfg 03089 

o Cl©J;a^^^P^mf*©^M^iJffl^^S^li^J^ji^Tfet)s mX. 

« N ^wm^-w, 4, 676, 980 (3 ^ © j; a mnm^M-^nx^ 3 o 

{b^-^-^^JfflbTM^t-S-^^T^So f?'Jx«\ STF(ab') 2 »rM- : S:^Sb 
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h U ly^cDftmb-nm^-fZo Ikte F(ab' ) 2 ®tM-^^^-- h n^Mi 
(TNB) ff##:«?IIT3o brc^;VT^ >£ffl^T-\£©F(ab' ) 2 - 

TNB If z»f*£ Fab' -?-t-JI/i:SIiLfci, F(ab' ) 2 -TNB Fab' 

f^j ^ «\ p << > v * ^ - s^iffl b — n^m&tKfo<DMMJ5& 

fi$m^£ti~ZUZ> (Kostelny, et al: J Immunol 148:1547-1553, 1992) 0 i;-f 
s Fos 3s XV Jun * W^H©n^ ^>>^y^— ^r^- H£ N aSHS^ifc-^tJ; *) 
^^e^inf*© Fab'^^krSgfgi*-^ *^-f V— ©3^f*£ fc > ^Mi^^T 

o ^IBnT^M^ (VL) fcailRj^fW (VH) §s £*l£> 2o©iWt(D 

^T^Mt^^i^ < u ^^bTSisi-^ n hT\ *M^&sy 

© VL ^5 J; IF VH £ ^ T £ ti £ «fc D 2 o ©irCM^SBtt * 7£J# £ 
: &2>j3%k%&% (Hoi linger, et al: Proc Natl Acad Sci USA 90:6444-6448, 1 

993) o sfe, — *iifv (sfv) ^m^y^f ^—iz-D^x%m.^nx^^ (G 

ruger, et al : J Immunol 152:5368, 1994) 0 £^>fcs -l#Mtttii^<Hl 
^^t£©^#^ol^T&#^£tlTU£ (Tutt, et al: J Immunol 147:60, 199 

1) o 

tHbm (tail) St htrb^m^h^V^^^-^^^fc Mif?L 

<D{^mj5m±5k%l~Z&Z> (Nature Genetics 7:13-21, 1994. Nature Genetics 1 
5:146-156, 1997, 4-504365 #^¥ 7-509137^^ BSIiM 

rn>x 6:40-50, 1995. @Fg£t|g£tfB 94/25585 ^ Nature 368:856-859, 1994 
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N 4^5p 6-500233 ^mwm) o m^hm*lM£.h^>Xi?^-y?Wthm% 

(2) #b hPi?Lttt)©F^ft , l4^S^ny'°U >mmM^m(D{p^ < h 

(3) ^QrAHl^-fef* (yeast artificial chromosome ; YAC) ^$$>— ^\Z.\^M. 

(5) mm (1) ~ (4) vZTt> h&K. Mli?Lttl«ctt>*h^>^^^-^ 

^ % temmm^m'mk^ n^ fro t h &^p 7" u ^s^sns^om 

m&fa±temfr&%tifz h^>^^^-^^7#ti H$?LS!jtJ£f«T3xfMo 

kQmmT&ztiz&t) mmfc^m &nmmx ^^oi: ^i^b -r 3 - ^ # 
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U?i/-a> (positive negative selection ; PNS) h^fcf 3 £ h 

(B^IM^VX 5:52-62, 1994) 0 fiMVxi f U 

jgg©^fii$&^*Ste'fbfcfc£s 0J*.fc£s Jfg«Sfe«iC«iS (0!I^.H:c>ttliJ«) © 

■ «k v c t £ fc *s a flitt^tflM (3 ftg £ $ A T a z. £ (3 «t t) Uf It? & 

§ o 

s iiSlW]|S^Tr:a7;K H 7 i?£ • T-i • — ) pp. 361-408, 1990 

7->7tX7t'J^>;i/f7>X7i7-fe* (HRPT) PSttK'l4f$ (ES) 

©— SPs & & If t HRPT Wffii A £ tltz YAC ^ ^ # — £^«t? SIS £ * 
7in777h M^r^ (3 «fc D a o # v £ ^ ft *H£^± lz 

7u^>^x7^3>t?. (Proc Natl Acad Sci USA 77:7380-7384, 1980s 
BftflFfg 4,873, 191-^) o g£JEMJ5&£i££i£&£S'J©^fc. h nffLSj^J©^^ 

l\ ^F7>7^xr^7#h h Pi?LIbtJ£f#3 3 £o 

— K-rs cDNA, b < (» cDNA £^tr^ * — fc: «fc D Iti^^Rfelft 
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nit mvn&mmuM 99/51743 ^tiasB^ti/r^s^t v TFmm^^n 

£^LfclH-£&3o flBT^ h*>fb^tl^nItitt©fe^^©^X^^^> (Asn28 
s Asn51, Asn55) &mftT»mfr, ^to 

EI2fcU iriit: h TFm^OBiftBl^M (AHi) tf^&^tifc^ p-->^ 
pCVIDEC-AHi ^bfc0T"fe?)o 

A: pCVIDEC-AHi ^^-©^Ek B: fill >«f!^© Nhe I-Sal I WrfnMo 

m 3 fcit h tf ^^M-ftt* J;t>*^- u s^Mnit h tf mtom^ ^->^ 

A: 99D01s B: tMJ (^-f^-Y^') o 

M4l±, trtfc h TFttf*=&^-fttcfc^^'J ^^^iAt h TF^f*©Pt^;t>35 
C: N28D, D: N51Do 

m 5 (is h TF Kf^^^ftt «fc Xf* U h TF ^©PI-Y ^>2£ 

E: N54D, F: N51D/N54D 0 

H6it irtt h TFiru^^M^cfc^U^^^t: h TF Jfi#©l^ 
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mn±, trtt h tf jnfo&mmifcjs&n* v y tf mtom^m^ 

m 8 {is f/Et h TF m*£r&mfo& &Zf* U SWVirih h TF inlf*© ^;fflr§t££ 

1911 irCt h TF S;f*©aii qj^fli^ (AHi) mR^^titz^u — 
^ — pCVIDEC-AHi £^bfcE|-efc£o &jb\ EI 9 tI3«6©i^aiB^J^IB^!J#-# 
: 2 7, 2 8 fc^Lfeo 

A: pCVIDEC-AHi ®^f*Ek B: S®| nj^fl^© Xba I-Bal I Iff/tEk 

C: Mil pj^li^© Xba I-Apo I iff EI o 

Ell Ofcfc N Sth TF^f*^^f*CD^tS'ttOJ:b^^^bfeElT$)^o JrCti 
h TF^frbulk (Lot No.OOCOl) "trf^M bfc$t»l££Sl3#rm Lfctrut h TF in 

y^>t7: 10% FCS-a-MEMig±is 3>hn-jk CHO |ffl^i§«±fi s G~P: 
irut: h TF Gly55 ^Hfro 

@12!i, irtfc h TFinf*^-^^#;^J;m/tt: h TFirtf*bulk (99D01) 
7P7 r-f ^M/^bfcElT&^o 

01 3 fcfc N ifthh TFtfL^^^ir^trLt h TF^bulk (99D01) tou 
T^P3iiSIttuft©^^M'l4*5 =fc OTOTffi h © it £^ b fc KIT- £ o 

Ell 4(±, jftt h TF mfo&&mfo& £TI$ji\i h TFiftfrbulk (99D01) fcot^ 

A: 99D01(G55G)s B: G55L, C: G55I, D: G55F. E: G55E, F: G55K C 
Ell 5lt tftfc h TF i«t h TFtftf^bulk (99D01) fcoV> 

T Mstf&iiu ft ©K^^->^D-Th^^7*5J:tftt'fPrS^§^bfeEl^fe^o 
A: 99D01(G55G) S B: G55L S G: G55I, D: G55F, E: G55E. F: G55K G 
Ell 6tt s $ith Wmfo&mmfa&Xnifht h TFtrif£bulk (99D01) fcov^ 



WO 03/057881 



PCT/JP02/13804 



-2 7- 

x tmMMm (D nrStt § m b Hi? * a o 

il7il tftt. h TF^*=&^ftt cfc tftrtt h TF^bulk (99D01) to^ 

t Ml£ It tu & © 4>f ntStt £ ^ b bit? 3 o 

t J; D v ^ ^ & £ ?t n£ t* & ti^ & ©Tiifti^o 
[^JE^J 1 ] tnut h TF iftifc Asn54 g&^Mffc© TF h ©M^rrStt* J: 

SPfl^llg^gfg 99/51743 -^iBi^tiTl^t hMH-? (tissue factor ; 
TF) fc^r-r^. t bMibirCW^ ftittMISMtioij-^ TF ^^Ufcl X S 

> i (1E^J#-^ : 2 5, Ell) h SHbMI^-^ a > b2 (1B»-^ : 2 

6, 01) £^/uT*:fc D s SflW^Ml*!© CDR2 t#^"T § Asn51 & cfclF Asn5 
4, fiitnT^Ii^ftOFRl (3#^-T^ Asn28 fti:\ JJ&T^ Mb£ ft 3 oJf£'l4©fo 
£^i&©:^^^>£^bT^£o Asn54 \± Asn-Gly IB?ll£W bT*5 D N 

*s ph mwmz tf t^fr s^tstt^fST i& pi ^a^itsn-r ^ -^^ti 

?H£ fix ^ & o iM*t£5» < ft £ £ ^tW3i£ < ft & £ h £ x - ©f£i§rt£t£<Z>l£ 

H-r^^o^^d^tbT^Ds tftmm-&fti&<£>{&T i &ffi#xmmgn% 

£ft£>CDftlBfcS-3ts 99/51743 ^IBiSs^ftTl^JrLt h 

TF JrLf*©SiIU^Ii!6ft© CDR2 fci^fe-f £ Asn51 jS&Xfi Asn54, ft 5> Vtli 
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*5m¥Mft(Dm\ Asn28 ^7^;l7^>ifcfIbfciM# (N51D 

Mm*. N54D^Hft:, N51D/N54D z: Jt^Hf;^ & £ZF N28D ^Hf£© 4 ffiH) £ 

ML, tf J:©^tg^cfct>^fnr!§tt^SiJ^bfeo 

Inf*©^ y^lB^lfcb Kabat £> (Kabat EA, Wu TT, Perry HM, Gottesman K 
S, Foeller C: Sequences of proteins of immunological interest. 5th ed. ( 
US Dept. Health and Human Services, Bethesda, Md) 1991) cD^fBfc^o^o 

VIDEC-AHi (El 2 A) ilirtb h TF SKVfm^P pN5KG4P-AHi-ALb2 dam"/ 7 
dcm-^fe^^li® SCS110 X Dillfco 

pCVIDEC-AHi ±T\ Asn £3— VTZ^ F>£ Asp \zm.WkT2>UW*'tr^fr 0 
f&t>%, ^aveticD Asn £=r- FtSIl^t? 30bp^jg©Wftf-£MI®iS^ 
T-^DDtBLs mSfim^Atifc^r^U^r DNAT"#MbfeilfM-t:AtL#^.fe (El 
2B) o Asn51*5«ttf Asn54^gfe^-rSfe«)t:«is pCVIDEC-AHi £ Xba I&cfc^B 
al I TvPHbU Kb b TF tftf*©a§i i»flt$ft CDR2 £$>3 Asn51 i: Asn54 £ 
^tL^tis £> b<fc£jffB^£Asp Xolz s nh">§-lS«tl)<fca 

ttftth LfcBlr#£*fi^&A/£o Asn28 %fo&T&1t1sblZ&^ pCVIDEC-AHi & Mro 
I &J;t>*EcoT22 I T^HbU tnlt h TF m&®Mm^v¥Mfo FR1 Asn28 
£ Asp tc ^ x. & X o lz s n F > £ — M&ttmWklr %>£o fclSSt LfclFrK"^ 

— ±-e§^©IB^1^5 ; IIIbs Nhe I Sal I T'YPHb bTt# & tLfcifJ+^N 
Nhe I h Sal I •elfttifeftt h TF iKW-Zm^Z ^-©«0nT^fl^^ 
x.. SJ^IB^J^Stllbfeo @e<JCDlB^J^f#&tife^h^5tiIbfe^^, ^11D 
H5a£^H$slHbs QIAGEN Maxi column ^fflV^Ts N51D ^S-f$fglj|^ ^— N N 
54D mmfom^P s N51D/N54D — M^^^fgJi^^ ^ — N i3«ttJf N28D 
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#ISIbfc#^JIf£02§^^ — 'J S^M/Ch b TF iftfo^M^P* 

— s @t5«^S^ electroporation^t J; t> COS-7 ^fflB&fcagAbs — jlttfcli§^£ 
•yrfeo C0S-7«£D-PBS (-) T'^#bfc^ ^ 0.3-1. 0xl0 7 «/ml f&Z 
Xvlz PBS fcJBS»bfco 10/zg©#bt b TFffite^tefS^^* — 0.4cm 
^ra^^Cibs 1.5kV^ 25/zF electroporation ^frofco 10 

tglfet, 30ml ©10% FCS-DMEMtgi-tk^m^bfeo 10s ^iJ5£& ^£*&±i 
fc^t^bs 10% FCS-DMEMtgtfe^iffet 50mlJnx.fco »3H^tb 
fc^ ±§#±vS^HI4Xbfco 
3 . at b TF afe^Mfe©Ml*®M£ 
3-1 direct ELISA J; £fjg?lB©?I']^ 

Ifgmifc C0S-7«©±gSI_tvf £ 96 Jn: EL ISA 71/ — ht 100^1 T^M 
I, -n^Hffi-fbbfeo HDItl^ tl^ffl^Lts DMEMigitT l~1000ng/ml 
pg^bfetnit b TF Jnlf* (Lot No.OOCOl) § 96 ^ELISA 71/- b t: 100//1 T 

gISftlfco ELISAffl#|R^N'^7T— t^Dy^^lfcis HEP 
^IgG^f*^^^^ TMBT'SSfi 2M ^@£T~£^S£I<?ltU ARV0-SX5 

£JE^T 450nm©nMg£«bfco l&fiMtff ^fciftfc b TF tfcfr (Lot No. 
00C01) ©fii/b^s im±m*p(DtAt b TF^*«§^mbfeo 

direct ELISAO^Jfts mii^ir^o^ Jfifc b TF ^®ISI±ll 65~100n 
g/mb If^i;!*}^ 3~5/zg o fee 
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mm 

(ng/mL) 


(mL) 






98.710 


50 


4.9 


N28D 


84.535 


50 


4.2 


N51D 


75.634 


50 


3.8 


N54D 


77.956 


50 


3.9 


N51D/N54D 


68.387 


50 


3.4 



[s]l&Lfc=g-50ml ©*&«±tS*»&N 77-f-f^n?^77^- (Protein 
A) *5ckt>*l^-f ^">3^fe^D T f^77^- (Mono Q) (liDMMMiib 

4-1 77^-r^7PTF^77^- 
WTO^ftt77^f — ?M 7n^f V'y 7 << — %ff ofe Q 

S^X^A : SMART System (77i/tA77JW^7;W^r7) 

:HiTrap Protein A HP (0.7cm<# x2.5cnu ImU 7Ti/tA7 7jl''7 

s>r;W;t^) 

«HblSlM : D-PBS (-) 

m&mmmm iomM >; >^ h u «>Aiw (ph 7.4) 

SHiffliS«IS : 50mM WM (pH 2-3) 
0.5M U >@t 2 7^ h U ^ A^r-ST-9->r;VCD pH £ 7.4 fcil^bfe^ t>h'J 
7V^r-50 Smizmmi^ 10ml (lOC.V.) cDipfHI:iISjf«¥iHbbfc*^ 
A«311ml/^«jJI]bfco 5ml (5C.V.) ®ffi&mMmWL*m^Tmj& 0.5ml/ 
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fr-cm&Ltz&, 5ml (5C.V.) (Diffifflil^iails 0.5ml To 10 Wftte 
#frTHIJ&bfco tfite£^tMH#£-£-:fo^"T\ 0.1ml © 1M Tris base £«in 
Lt pH 6~7 fc^ftlbfco 
4-2 Md^s&MPV^. W?7-( — 

S^^A : SMART System (7Y^tA77Jl/?^7n^T^) 

#^A :Mono Q PC 1.6/5 (0. 16cm0 x5cm s 0.1ml, 7Y^>tA7 7;W^> 

mnmk : 50mM Tris-HCl (pH 8.0) 

mnmz : 50mM Tris-HCl (pH 8.0) /0.5M NaCl 
77 -f n^-f #u~? h?^? 4 — iz £ & Protein A$gfcHB#fc: 0.1ml © 1M Tr 
is base£»IU pH 8-9 fclig bT, ^VTVl^SiMbfco »Eit200/zl/# 
T-y->r^^r«bfcfts «EJS50/zl/^tlTs 0%B/5 £\ 0~60%B/30 # N 60 
~100%B/10#\ 100%B/10#©^^> b7*D^7At77^x> h?§mb 
feo 50^1fo^HU Jruf«^t? 2~4l@7l^:^t)^TM'l»^fc#tbfeo 

77^-r^ V h 23<fclflg>f t>$i7D7 h^77^f- ©$£ 

H s 0.5M.0#g©inrf*&&fco ^ftC^^V^PVh^A^SS 
~5(ls P hy^^%mte<&t> : &fz%(D%:m6 IZtfTo %tz, $ 

W^RMs mW%:^k2 IzmlTo N54D ^Sf$:fe £lf N51D/N54D zzM^mmt 

m^>>?*)i¥—s7 1 isxmzntz^ u ^^ifit h tf trc-f^ N5iD ggnffc 

s N28D #t N51D^W±2*©f-^ti°-^§^b 
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mum 




No. 


IC»(Hg) 


(ng/mL) 


(mL) 


Btfi<Mg) 


(%) 




1 


4.9 


6969.568 


0.10 


0.70 


16.5 




2 




734.883 


0.15 


0.11 




N28D 


1 


4.2 


5436.713 


0.15 


0.82 


20.7 




2 




320.086 


0.15 


0.05 




N51D 


1 


3.8 


2643388 


0.15 


0.40 


18.2 




2 




2724396 


0.10 


0.27 






3 




143.479 


0.15 


0.02 




N54D 




3.9 


2811.046 


0.20 


0.56 


14.4 


N51D/N54D 




3.4 


5255.977 


0.20 


1.05 


30.9 



5 . TF M£%&®MM 

biotinfcj/ifc h TF#b{*£ffll^c competitive EL ISA td «fc t) TF 
^bfeo inifc. hTF^M^M C0S-7«t^i^t, Protein A77^f- 

<D*V> yj\y t It & ffl b fc o * U S> ^-;i/trE t h TF iftfa, N28D <t t>* N5 

^fcOlMTfc^bfco felt h TF^*Hf*t«Lot No.OOCOl ^fMbfeo 

shTF § coating buffer (WT CB) "C 20nM fcllMbs 96 in^U- h t 100// 1 
Mfo^b 4°CT-ttibfeo rinse buffer (WTRB) t30MLfe 
^ s dilution buffer (WTDB) § 200^1/:^ Is MT? 2 HSISjftll b 

T^D^^r>^bfeo DB &|$3cbfc&. 10,000 {S#IX b biotin ib^b h TF 

^*§#tf db tt 2fg^P«fXbfcit>r;i/§ 100/zi/^^ojnx.s ifit 1 

fifffiSbfeo RB T* 3 @^#bfe^ DB tt 5,000 fg#$?bfc ALP-streptavid 
ine&lOO/zl/JrrT^&U Sfi-el«fbfeo RB 7? 5 tD^bfe^s su 
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bstrate buffer (feTF SB) Tf lmg/ml fcHSSgbfe SIGMA104 £^±bs Ifi"C 30 
frMWlW b T $g-fe Y^^7D7l/-b'J- ^ — 13 <fc tJ i|iJ^$?;ft 405nm s ftflB 

FiS^^ffl^Ts 62.5~500ng/ml ©151113^^ tl^^V^KD^S 
^r/^-FWS (Cc) tillfco Cc £^bnbfc#b#:$&g (Ca) -CBfc 

^tStthbfeo 

U y^;i/Jrtt h TF tivffcJ; DfSTbTV^fco CDR2fc#febs g^fl^T^ Mb© 
iirfl14#iS^£*;l&*i3 Asn54©^H#: (N54D ©ISilrfStt&s * U 

^^-;i/trtt h TF trufr©^ 10% fcfgT bT Ufco Asn54 hH0b< CDR2 t$4tS 
Asn51 ©^Mf* (N51D ^Hfr) ©^rStt^^ U ^±;i4fcfc h TF irC#©«J 50% 
tfeDs N54D g£ HI* «fc t) % M^tStt©{£T ©fiJ^ fc* ^ £ o fc 0 Asn5 1 & «fc A 
sn54 ©|SbT ^ y m©^^f*-efe § N51D/N54D -^^©^fSttkfcs N54D & 
^D^^^tiTlt^feo — 15s FR1 fc^-TS Asn28©g£Hf* (N28D & 
£#) ®^rSt4«. tfUS^Mrtfc h TFi^*©^ 94%h;biTfr&ffiTft s Ji.£> 
ti1t<Dfr-C%>^fc 0 znib(DZbfrt>, CDR2 Asn5U Asn54©BftT^ 

Mfrs ftfcAsn54©JIi&7$ Kffcifcfcs < {&T£-&& £ fc^^* *x 

* fes ^ U S^Mfct h TF intfk N28D ^Sfr* «fcV N51D tMt'Mf) titz 
y-ye-s? ©^rStt§^-r ? (t:-^ 1) hirb^bfei:^ 

o 
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t°— ^7 1 


t°-<7 




100% 


70.6% 


N28D 


93.9% 


46.3% 


N51D 


49.2% 


29.0% 


N54D 


9.2% 




N51D/N54D 


7.0% 





6 . TF rpffim&(DMfe 

hTF (Thromborel S) N Factor Vila ;fe «fc V Factor X £ffl<^T TF ^fDrStt* 
ffl^Lfco irtfc. h TF &£l§rr5tt£$J^bfc £IH0 b < s COS-7 

mm-zmm^^T Protein A77^f-f^PY h ^ 7 <Y — *5 cfctm-f * >35 
I^d? h^Z7^r— T*MMbfc&cD£iMbfco JrCfc h TFtftttJKttfcfctLot 
No.OOCOl £&fflbfco 

Assay Buffer (5mM CaCl 2 £=fcl>* 0. 1% BSA TBS (pH 7.49) s AB) 

Sffii^ts Factor Vila § O.lPEU/ml fc N g;fc Thromborel S § 120 

(v/v) t#Rbfeo iltie>CD^*«[*60AilM-rorv-ht^bs 
7? 60 ^F^Ilfeo AB Tr Factor X £ 0.25PEU/ml (3#|Rbfe ABX £^>7Vb© 
#fX£ffll\ g^CD^Jgt#mbfc-9->r;i/^ tMU 
fco ifiT30WiLfc^ 500mM EDTA £ 10/zl/ftr^in*TKJfo£#± b 
feo S-2222 <D7kmm 1 l3*tbTs Milli Q H 2 0 * 1 & £ZF 0.6mg 

/ml ^W^'J>^D^ F7j<^^2©S0^rT^bs S-2222 $g-£*ft£ H 
Mbfco S-2222 50//lMf 071/- h fc^ftb Ifitlilfeo 30 

^ItY^ £ D rix— h U J; D $J^S 405nm, ttmWL-B. 655nm trvIJl^ 

bfeo 
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ng/ml ©«*tS£**Pi: bfco * U SWl/Jnifc h TF j/C^ J; If N28D &mm± 
, JrCfc h TF m£m4££\Z&mm<Dtpm%i&&U&\s'C#t), FR Asn2 

DR fc: 1" £ Asn5 1 Asn54 ©B& :p ^ Mb ft* OtSttOffiT * § I § d T 



4 





Ssftti&g (ng/mL) 


HEtijaift (ng/mL) 


+ftfiH*Jt (%) 


N28D 


250 


253 


101 


N51D 


250 


164 


65.6 


N54D 


250 


49.8 


19.9 


N51D+N54D 


250 


31.3 


12.5 


Native 


250 


248 


99.1 



©, pH TF (3^-r^^rStt©ffiThfgpI^?f©tiiP(is ±(3 
CDR2 mm t 1" S Asn54 ©JJftT ^ h* <b (3 «fc 3 & © T § £ i: 5b s *J m b fe 0 

[H»J 2 ] £rCt b TF tfa* Gly55 St^Hf*© TF h©^rStt*5 J^^PrS 
tt©««^ 

a^H^H 99/51743 ^fciBSi^TV^trCfc h TF t hSHbfiil 

^a>i (IB^iJ#-# : 2 5, HI) *iVt hSHbigil^— ^3>b2 (ME^U 
#^ : 26, 01) §^Tl^o ^©T^ y^BB^JSStx CDR2©;i/-r^ 
Mt^itl^T^ y@th^^.e>n^ailCDR2 F*3© Gly55 §{t© 19«©T 
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^ItixfetSft^fflU TF ^<Dl£&m&*m%.\stzo Sfcs Gly55£I 
le s Leu. Phe, Glu, Lys tzMWk bfc^H<f*k: ^fPrfrltt XTftiftT ^ H 

tKfo(DT Jmmmt, Kabat & (Kabat EA, Wu TT, Perry HM, Gottesman K 
S, Foeller C: Sequences of proteins of immunological interest. 5th ed. ( 
US Dept. Health and Human Services, Bethesda, Md) 1991) CD^IBfc^o fc Q 

tnit. h tf m^mm^mm (ahd mm^titz^vi-=->^^^^-pcvi 

DEC-AHi (HI 9 A) hirCt h TF iri^^^ ^ — pN5KG4P-AHi-ALb2 ^ s danT/dc 
D-T*fe§^ll SCS110 «fc *> MM b fee 

pCVIDEC-AHi _h^s Gly55 — h'-T^n K 5. y SJfcHJfe-ra^ 

^ffofeo Z(Dh^s 3#@©n H>£ C 15«M©T5. y&Co 

l^Tl^ Asn54-Gly55 K-T^fll^^^ 30bp®je©|lfn-^ pCVIDEC-AHi 

©a.-— Xba I-Bal ITtJODtHbs Gly55 F > © 

3' MO 2 !S§7>^A«;MtlfcMt U =f DNA ^fis§Kbfc 
A,2£ (0 9B) o Xba I-Bal I Brtt&s trCfc h TF mtMfc*$$tffi$fo<D CDR2 (3 
fc£ Gly55 © l#ail 2#a©3 F >^A^J^*IB^J * «fc -5 vent 

polymerase (NEB *±) T 3' i^© 2 ±&*£#* bfc&s Xba I "emit bTflM&b 
&o !k nf?LmT3 H>f£ffl*iM©^ 15a3S©£&#:% 1 0© 

Gly55©3#i©3 K>*^-r*^S* J *>*7'^ &cfclf±f3©^£-<? 
#!T^&frofc^f*fco^Tte\ pCVIDEC-AHi © EcoR I -y--f h^Hind III 
fc^ife%©^SU pCVIDEC-AHi ©jl-— ^^-r hT&^Apo I-Xba Itl 
fbbfc^ ^-^U^DNAT»f«bfcSlf>t*ia^Ay^o f&to^ Xba I-Bal 
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i ixw-(Dfflmwmffi&hi,T\±, Apo i-xba i t^m^mtm x. ^ntz^K apo i 

&-^^-Ji© EcoR ItM h^tjJIfrbT b£dfc#K £1* EcoR I it-f b £ Hin 
d III+M M3^x.-^ EcoR I-y->T h^r^bfeo Apo I-Xba I mfrteffi 55bp 
&<DT\ Gly55 tn-Ft§3 F >£ffe©T =; J WL^^x\tzMW^M<Dm'&h^ 
16bp@fiS^^.J;a^^U^DNA^#Sbs T-—V>ygi£fz& 
s Vent polymerase Apo I-Xba I TiPHb bTf^M bfc (EI9C S ^5) 
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EcoRI VnmTVy*?- Hind III 




G AATTC 




AATTGGAAGCTTGC 




CTTAA G 




CCTTCGAACGTTAA 


H-G56M 




-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATATGC 


H-G56M 




-R 


GAGAATTTCGGGTCATACATACTATGCATATTCGCAGGAT 


H-G56K 


7"- 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATAAGCAT 


H-G56K 


~7=? -f T — 


-R 


GAGAATTTCGGGTCATACATACTATGCTTATTCGCAGGAT 


H-G56W 


"7°^ -< "7 — 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATTGGCAT 


H-G56W 


-y^? 4 — 


-R 


GAGAATTTCGGGTCATACATACTATGCCAATTCGCAGGAT 


H-G56Q 

1 I \A \J v \J( 


~7^> -f 7- 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATCAGCAT 


H-G56Q 

J I V** w w sac 




-R 


GAGAATTTCGGGTCATACATACTATGCTGATTCGCAGGAT 


H-G56E 


"7°^ -f T 7 — 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATGAGCAT 


H-G56E 




-R 


GAGAATTTCGGGTCATACATACTATGCTCATTCGCAGGAT 


H-G56F 




-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATTTCCAT 


H-G56F 


77^7- 


-R 


GAGAATTTCGGGTCATACATACTATGGAAATTCGCAGGAT 


H-G56T 


77^7- 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATACCCAT 


H-G56T 


77^7- 


-R 


GAGAATTTCGGGTCATACATACTATGGGTATTCGCAGGAT 


H-G56N 


77^7- 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATAACCAT 


H-G56N 


77^7- 


-R 


GAGAATTTCGGGTCATACATACTATGGTTATTCGCAGGAT 


H-G56D 


~J' = 5> -< "T 7 — 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATGACCAT 


H-G56D 


77-f7- 


-R 


GAGAATTTCGGGTCATACATACTATGGTCATTCGCAGGAT 


H-G56P 


x 7 - 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATCCCCAT 


H-G56P 


77^7- 


-R 


GAGAATTTCGGGTCATACATACTATGGGGATTCGCAGGAT 


H-G56C 


77-T7- 


-F 


GAGTCTAGAATGGATTGGTGGGAATGATCCTGCGAATTGCCAT 


H-G56C 




-R 


GAGAATTTCGGGTCATACATACTATGGCAATTCGCAGGAT 



Xba I-Apo IiM h^ffl^fctrGt. h TF iri{«^f«^©fefe©7V -f v-^zn 

to 
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^ n — ^ > $ —±nm§& u 19 t h tf tf&&mfc(Dmm % ^ 

-p3L>y—iz£y)mmVtz 0 £fcs Nhe I hSal I T^{bbTt#&nfe^« 
Nhe I h Sal I t>$Hb bfeirtt h TF trC^^^^ ^~ ©KSgnJ 
gfI^hXtL#x.s g^ffclEg^* — &J8^bTlfMBai£fltIRb;fco gift© 
ffi^J#^&ftfcdfc£i8Bb;fc:&fc N *I»«DH5a&ffl^Ttn;t h TF jfitt&g 
^jf-^bs QIAGEN Maxi column £J3^T3)fM bs IB^JfiSH^fi 1 
ofco d?bT. 19«SI©ifi;t h TFlfi#££#SB35l^*-£&fco 
2 . CHQIffljga^jbSt^^b h TF ^fe^M^zdtffiMI 
fiffUbfc^t h TF tfmmffift Gly55 ^J|ff#§^^-:fe£c>* Gly55 
(Gly55Gly) Ht20«i£: lipofection ftfc «t t) CHO»fci 

AU. — attfc^S^^fco CHO (dhfr-) «&s 10% FCS-a-MEMig«ffl 
V>T 37°C S 5% COjMffiTfcTt&llbfco lipofection ^frdfuBJ^s CHO ftBA& 
§ lxl0 5 M//ti:&£ «fc-5 12^U - hfcJt^ 37°C S 5% CO z Ti-T^« 

bfeo 

100// 1 CO Opti-MEM (Gibco%t) lz Qju.1 CO FuGENE6 Transfection Reagent (B0 
EHRINGER MANNHEIM *±) JthW^ 5WIlfets # 1/zg ©ifit h TF 
SSl*l Gly55 g.mifc&M'*? ^ - P N5KG4P-AHi-Alb2-G55X (X : 20 WM<D&T ^ J 
m) A s Xt)fc^a-7tJ]D^feo ^CD^S 20£«fcgbv FuGENE6/DNA m^-f* 
^^^-frfco BuBt-JMbfc CHO bfc Ilk 10% FCS-a-MEM 

mm^mtcte 2mlM1*o«lbfco £ h fc, FuGENE6/DNA i*£rf*£ tri 
pi icate T- 7° U — h b ft 0 

37°C, 5% C0 2 TT-1 UmmVfaWis ri^-h§PBST-^#bfeo 10% FCS- 
a-MEMigife£ 3mlMTo^iP bT fro fco 37°C, 5% C0 2 TT*7BltS 

*§#bfef^ 3Kj 9ml ©tritt h TF^«^f*^W±§#±vt^ 15ml ^o.-7lz^b 
s lOOOrpm -C 5 Eftfltififc: «t t) 10 ^ b feo ?# & tifc% 
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m±m*tftt h TF m*m$m Gly55Xaa^Hf*^>:7°;i/h Ltz 0 

trtt h TF £vf#fiitF < 3 Gly55Xaa^Mfr1t>r;^© human IgG^«£$]^U 
fL^tL©it>^;P© IgGvlS* 5 lOOng/ml Iz ft £ J: o izMM bfco 

biotinlbtrGt h TF ifrffc^ffl^fc competitive EL ISA 13 <t D TF fg^rtStt^I"] 
^bfco shTF £ CB t? 20nM£§8&U 96 ft7\s — h {3 100//lMTo^b, 4 
°C-e-ttIUfec RB "C 3 0^#bfe^s DB £ ZOO^lM-fo^b^ SfiT 2 
l»Sbt7*0^>^Lfio DB£Rfc5fcbfcgL g^I^T" 10,000 fg«b 
fcbiotinfb^Gt: h TF #b$:£^tf DB Izx 2 fgjm b #?K bfei^-> J; IK* ^ 

F£ 100/zlM^^PX^ gjfit 1 WILfeo RB X' 3 0#fc#bfc^s 
DB C3T 8,000 fg#IRbfc ALP-streptavidine & 100// lMf-3^± Is ^iU^ 1 
B#mSbfeo RB tr 3 @^#b/fcf^s SB tr lmg/ml J3g«bfc SIGMA104 
bs ^ST^20^P^^gbT|g-fe^-M-s T-f ^D7U — hU — (3cfc DiSll^i 
405nm s MWMM 655nm tr Mfe b fz „ 

M^ttJ^s OT©#M(3^oT 50%rS'l4^^f tlJS^^feTih^bfeo 
>r;ix (-) s biotin^/tf* ( + ) ©I8btejgf£ 100% Lt§I^©iR^S$ 

%t3fnnbfco ^••y->r;vcD5o%«^fefetf 2j^^at3 s ma (^tm^rn^) - 

m^m. (%) ©ifi^ll]!)*^«fes PMJ^50%^fr£ylJ^£l?tBU ffeU 
£ D#1t>r;i/©$£i§rrSte£Jimbfco 

ifcsS l : jjgi^st£= U# Finite© 50%?SttYlJg) / 5 
0%tSttvia) xl00 

ilOt, ififc. h TFfcvtebulk (Lot No.OOCOl) ^Mbfc*&S^£SfcJlffi 
IfeRt h TF Kf«mm^fil§^bfeo CH0«^^^-^fe Gly55 ^B^te 
(Gly55Gly) fci\ irtt: h TF trite bulk tSS^© TF M^T?Stt^^ bTV^fc 
o Gly55 ^UteTfi. Gly55Val, Gly55Ile s Gly55Pro {3^V>T^rSt4©fST^ 
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©tftWSfTofeo r*t)^s J-rCfc b TF irt{«^*^ffiVV 25~200ng/ml ©tSH 
^V-yy'Mmum^^t^^s TF competitive ELISA&fc «fc DiJJ 

^bfeo &3b\ Gly55Asn :fc Gly55Asp lz-?^X&m 

J&b&frofco 

$J^*glH£® 1 1 fc^-To ^HIIWLfe 18fmi©irbb h TF irC^HII Gly55 ^ 
Gly55Vab Gly55Ile, & J;T>* Gly55Pro © TF ^rSttft^ tttbT 
F^bulk (Lot No.OOCOl) Gly55 ^glUf* (Gly55Gly) ^tt^T^ b < {£T 

Ttts TF ^tStt^SM^MttBtU^^^ofeo bfei^ts Gly55 

TF|g^rtStt{»^fT^^^#^e>tifeo 
4 . TF ±jnj5j£©Mg 

AB $fflV^T^ MOH^ Factor Vila ^ O.lPEU/ml tc s £fc Thromborel S £ 12 
Ofg (v/v) t#Wbfco dtl^©S^^^60/zl/^-ro7°lx— h(3^±b^ 
Sfif 60 ^iftS b fc o 10 mM ij>iny7 7-t2 f£ISPg#fR b fz it > 
£ s 20 ( alMT'^^fibfef^ CaCl z ^rt-Cr CaCl 2 *IS£ lOmM fcil^bfe AB £ 
ffl^T 0.5PEU/ml fc«bfe«H^ Factor X$§*&£ 20^1/^-f o^b- h Id 
^Yibfeo Sfit 30^ftb^ 500mM EDTA £ lO.alMToiPxT^^ 

#±bfe 0 ^ hf-Ai§fiss s-2222 mmt^ yu>m^ 1 : 1 -etn^r b 
fe?^§5o^i/^-r-ori/-h{3^±bT^ iiTfibfco zofrm^j? 

u — h U — ^— (3 ck D 405nnk 655nm TiUJ^ b fz 0 

>7°;i/ (-) N *HH? Factor X ( + ) ©n&^]g£ 100% s (-) s M 

glH^ Factor X (-) ©M)l$0 o /ohLts #$J^©M)g£%};:g||¥bfc 
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;v <d * f n tstt £ ^ m b fe o 

f&5£ 2 : 4«ftJ?Stt (IC50) = U ^ FSf*© 50%rS'l»S) X (1^ 

>r;vcD50%Mt«S) xlOO 

5 . cHom^i^st h tf iK\t.^mi%(D^m^(Dmm 

Gly55£Leu {mmm.T^JWL) s Phe ^mWkT^JW.) , Glu (ItttT^y 
@t) s Lys s He (fr&mffifeT^SM) tfibfe Gly55Le 

Us Gly55Phe, Gly55Glu, Gly55Lys s Gly55Ile © 5 fMI©^ft:fcol^Ts 

5-1 CHO MM^CDMfc^mX 

CHO (dhfr-) PBS T!$G#bfcf£s $J 1 x 10 7 «/ml i: J; -5 £ PBS 

£!MLfco lO^g ©St h TF Sfrlifi Gly55 «{*#gij^^-pN5KG4P-A 
Hi -Alb2-G55X h^iz 0.4cm ^a^y h«b s 1.5kV N 25/zF ®^tr electro 
poration ^tfofco 10 frmmW bfc#s 200ml © 10% FCS-«-MEM4« (-) 

mmizmmisfco io^©96^rb-ht2oo^iMt : ^ff^s mmvtzo 

5-2 afe^A^iifeMM©M£ 
96 ivrv— h^mte&\,\xmMcD&iii$%bntzft<Dm*$&mm% higG elis 

ATibtbfeo hlgGB^StfiS&a^fc 10 y^-fo 70^©|fflfl&£ 12 ^rb- hid 
te^li^s 10% FCS-a-MEM^It (-) igiMtgitbfco 10% FCS-a-ME 

MM (-) igifctflKbU ^»^W^B&tife^T% SbMFl/Lf«^ 
f*©l§Ij!M£ higG ELISATilJ^bfeo =&^f*(--oV^T 4^-foMiRbs 50ml 
7^^nilffix.^V^o 10nM MTX£^$fl0% FCS-a-MEM^It (-) 

5-3 tejfovfj:^-fe^fflV>fe^;M^^ j; ^Sb h TF m£&mfo®m£. 

Sb h TF ^te^-ffc^D — higG fgJJM©^ & 1 ^D — >f 
oStRb 10nM MTX ^^tgtt^fflV^T 6 175cm 2 7^X^i^i§#bfco It 
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7^>7)]s^> 150ml ©CHO-S-SFM II iHJfUSS^ifefc&S! 

7Hl^lbfco i§#±^^0iRbs 0.22^ 

5-4 a > 1"' ^ ^ ± ELISA lz X &m\i h TF fai£&&i&(D9ffitM<Dfflfe 

h igG(r )in#£ 96 h (3 100//l/^T-o^ib, 4°Ctr— HMiJg 

bfco RB -V 3@^#bfc^ DB ^ 200^1/^^o^ibs Mt'2^|llb 
T ~7 D y > 9 bfco DB ^Bfofebfei^ DB % b < telrC t h TF iKfa&mi&M&.M 

m& t>m**mu-f2>^m ^tz^mizxm^ bfc-9- > <t # * * > 

h*£ 100^1/^1^0^ llrimT! 2 RPaiLfco RB T" 3 tH^bfc^ DB 
£T 10,000 fg#|Rbfe HRP^sSWbtrbt. h IgGl/i$:£ 100^1/^To^i bs M 
Stl^ltllfeo RBT- lO0^#bfe^s lOO^lM-To^ib 
s gfit^l lO^TOfibfeo 2N Sft^*50//lM-ro^nbT^MJiS^± 
b fcgL ?^D7l/-h'J- t<t!5 ifJ^^-S 450nnk ^f^feft 655nm ~C PS 

dOftglfls Gly55Gly l^©^ll£M30UT&s g& mg ToOirt t h TF t/tftt 



6 





G55G 


G55F 


G55L 


G55E 


G55K 


G55I 


99D01 




196 


41 


96 


23 


237 


127 




a-MEM N(-)(ng/mL) 


29 


64 


9 


59 


600 


110 




a -MEM 10nM MTX(ng/mL) 


50 


836 


3451 


6143 


423 


369 




CH0-SFM-II (*S:i£S 
:900mL)(*tg/niL) 


0. 24 


15.4 


41.7 


50 


11.5 


5.8 




: jj.g/ml,ik7wL) 




319 


379 


624 


180 


153 
(4mL) 


1556 



6 . l/Lh h tf sm&MMMMM 

^^0§ltife^«J:}|^^ HiTrap rProtein A FF Ah HiTra 
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p Q Sepharose HP ±) =y A l^^H^MM bfco 
6-1 ilffl77^-r^P-7hy77^- 

^>7^A : FPLC System 

#^A :HiTrap rProtein A FF (1.6cm0 x2.5cnk 5ml) 
«HbM?$ :D-PBS (-) 

ffi&mmmwL : iomM u >wi- v u ^ahm (ph 7.4) 

}§tBffl&fM : 50mM M (pH 2~3) 
f->7°;i/(i, 0.5M U >m 2 ± h U ^ A&MT! pH £ 7.4 fcli^bfcfl^ £^A 
£»bfco trit: h lYmmm^ 1.5ml (16.5mg) £ 50ml ©$c#ffi*f«n«# 
JKbfco «£5ml/#\ 25ml (5C.V.) ©igmffllf MTi£tB U 1.25ml © 1M Tr 
is base £«bT pH 6~7 fc^ftJbfco 
6-2 HKff^t^^P^h^?^- 

i/Xy^A : FPLC System 

#^A :HiTrap Q Sepharose HP (0.7cm$ x2.5cm N 1ml) 

^»A:50uM Tris-HCl (pH 8.0, 4°C) 

WkWWL B : 50mM Tris-HCl (pH 8.0, 4°C) /1M NaCl 

h J; & Protein A ^tBlS^t 1.25ml © 1M T 

ris base£«]U pH 8~9tilbts it>^;i/^iiMbfeo «t3£ lnl/^fc 
T OmM NaCl (5C.V.) N 250mM NaCl (5+5C.V.) s 1M NaCl (10C.V.) 
r^tB^fTV^ 250mM NaCl ^^^r©BU^5C.V. (5ml) £@lKbfco 

Gly55Gly ^©Inlt h TF SKifcgtmm^^t fc*N ^tl^tl 500/zg J^Jit#£ 
ii^lfe (^5) o Gly55Gly fcs^kft&frofcCl fcfr £t; h r TF 37tf* ^ 
JrbihT ftfcDfc-JrCt r TFinf*bulk (Lot No.99D01) ^nW^Ui^ 

SMbTfflVA^^^^bfe (315) o 
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ftfbfco 

->X^A : SMART System 

ti=y A :MonoQ PCI. 6/5 (O.16cm0 x5cm s 0.1ml) 
*g«$£A : 50mM Tris-HCl (pH 8.0, 20°C) 
mmUl : 50mM Tris-HCl (pH 8.0 S 20°C) /500mM NaCl 
}^50//l/#fcTs 0%B/5?3\ 0~60%B/30?3\ 60~100%B/10 fa 100%B/1 

jug ~&WlW$WL A T 50/zl {3 3~50{g#fKb. 5 -fe 25^1 ^^/ftttbfeo 
libfeftb h TFirufrbulk (99D01) htfLt b TF mt-^m^fanmm^ 

1 2) o 

8-1 MgyMlH 

20mM U >M± V U <>A|illj7$/150mM i^b^ h'J^A (pH7.5) ^liffirS^ b 

Tf$fflbs pd-iojm^ A-^^>y°j]ycomnmm^n o£ 0 ^^i^^mih 

bfef^s 2.5ml (Dy->7°)1% 2*©*7At»bs 3. 5ml ©ISffiMT-^tH bfc 

o 

8 - 2 an^MM a > zvkUM 

hlgG ELISA^cfc^^afit^*^, inb h TF lftf*#^Jl{*1^>r;i/£ 100//g/m 
lh^^io fc#fKbfeo I1SjM(3(± 20mM U h U t> A^ffi^/150mM NaC 

1 (pH 7.5) ^ffll^co 0.22/zm 7 — §Ib lml 5ml ;U TJll^m 
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8-3 MMMM 

ilbfei/tt h TFjrCftbulk (99D01) tint h TF ifafc&^ttfco^Ts 20mM 
U >@$^ h U £AMJ$i/150mM NaGl (pH 7.5) x 40°Ci3T 4fflMlin 

i^^A : Waters (600S Controllers 616 Pumps 486 Tunable absorbance 
detectors 717 plus Autosampler) 

;fr^A : TSK gel G3000SWXL (0.78cm$ x30cms P ts A O.6cm0 x4cm 

) 

ISSnt : 50mM D >@g^- h U t> A/300mM NaCl (pH 7.0) 
100 jul (10/zgffi^S) ©Mo^ltV^VWciffl^Ts «E« 0.5b1/#-C#*tI/ 

fee 







1 M 


251 


451 


99D01 


116.1 


115.2 


116.5 


112.4 


G55L 


116.5 


113.8 


115.6 


113.7 


G55I 


102.7 


99.6 


98.4 


94.5 


G55F 


118.3 


115.3 


114.8 


111.8 


G55E 


110.8 


110.2 


110.7 


109.8 


G55K 


135.2 


134.9 


136.0 


130.9 



£CD*gJHs ^gsSMu© TF igi^TSffifcfcs ififc h TFtft#2m#£-3fflte$B^£ 
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&tzht*hmm^ Gly55Ile#3/Sfc h TF^f*bulk (Lot No.OOCOl) © 26%H 
Jg^fg<s 99D01 &3i£^£ ^b^tWSfttotbWfc (H113A) 0 Gly55Le 
Us Gly55Glu, Gly55Phe, Gly55Lys fc^"tfc*N 99D01 £m£m^(Dffi&*U$j 
bTVMfc (Ell 3A) o 4Mm<DDmUmm, 99D0lT-(»^I«lu©^60%^ 

tstt^fST bri^o^bTs ^/ibhTF ttfammmt-hmumm® so % m± 

©?Stt£itJ#bT^fc (E13B) o 

^jfffll^^^>^^n-r >^^7^— ^m^Tftft-r^ Mb£#fjTir-£ 99 
DO 1 T* T ^ Mb £ ft fc ^11 h % £ ^ tt £ t° - * # ej§ £, t ii * b T V > fc # 

*ftJ?Stt©^fbT-fciu 99D01 ^it<IM:^&r£ttffiT£^bfc (El 1 5) o 

Z.fihCOm^^ Gly55 0Sifcj;D Asn55 ©JJftT^ F-fbft s «J£ tiT*5 \) 
s y^B^»#t3 Gly55Leu*?J;t5 Gly55Phe bl^#;L ^ftfco 

9 . mmmmmmcp tf »fni5'i-t 

99D01 ifcitfirCt: h TF ^^JW© TF 4>fn?St££EI 1 6 fcz^-To Gly55Glu 
h Gly55Ile ft ^ ft 41%, 13%®jg^£V^tt£^bfc#s ffe® 3 Mi©}ru 
t h TF ijtf«^*^-^V^T(i56~74%T$) 99D01 (66%) ^|5tfgS©rfrl4 

99D01:fc«fctfin;t: h TF^f*#'«f*©*a31l«^J:^«^^Mt4f£T©^ 

<b*£l3t§tf-r&fc#>l^ El 5/b^#it>r;v© iC50fg©^OTfji^#mbfe 

(Ell 7) o ^^b\ Gly55Ile©40 o C-4MP^n^§«^it>^;btMbTtts IC 

mm^i±s 99doi©tf ^mm&mmmmtiioxiz^ri&TLx^fzo £ft 

IdMbTs Gly55 ^ffe©T^y^^gmbfe#^^^oV^T«s 40°C-4®P^*n 
3Ss«^-tr^W*© 50~70%© TF *fn?SttS^# bT^fco 

w±©^m^ & x fafotp(D7x^¥>izmmTzyv$'>*m(D'7$; nt 
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mi&s ifmnxft®* y^^w^nvx^mm-r^^ h&aimx& *k 

o 
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2. w,7K F4b£ti%7* swt&yxj^^yn&Zs m^mitemm(D$> 

6. fl&TS- F'fb^ti^T 7 ^ ySg^SMtt^fW (CDR) 

7 . (CDR) ft CDR2 T £ sS^H 6 IBUi©* >WR<D&feib 

9. ^W^P»n/'J>^-77^J-tfe^ lS3<iJilfr&3 

1 1. m&mifrb i o©v^-rti^{3iB«6©^t<k b^^b^nfe^w^ 

Mo 

l 2. ^^fS'14^T^y^gmtu©^^rStt©7 o%w±Tfe^-^ 
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SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> The method of protein stabilization 

<130> C1-A0112P 

<140> 
<141> 

<150> JP 2001-400895 
<151> 2001-12-28 

<160> 28 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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<400> 1 

aattggaagc ttgc 14 



<210> 2 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 2 

ccttcgaacg ttaa 14 



<210> 3 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 
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3X2 0 

<400> 3 

gagtctagaa tggattggtg ggaatgatcc tgcgaatatg c 41 

<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 4 

gagaatttcg ggtcatacat actatgcata ttcgcaggat 40 

<210> 5 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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4/2 0 

<400> 5 

gagtctagaa tggattggtg ggaatgatcc tgcgaataag cat 43 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 6 

gagaatttcg ggtcatacat actatgctta ttcgcaggat 40 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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5/2 0 

<400> 7 

gagtctagaa tggattggtg ggaatgatcc tgcgaattgg cat 43 

<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 8 

gagaatttcg ggtcatacat actatgccaa ttcgcaggat 40 

<210> 9 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 
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6/2 0 

<400> 9 

gagtctagaa tggattggtg ggaatgatcc tgcgaatcag cat 

<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 10 

gagaatttcg ggtcatacat actatgctga ttcgcaggat 

<210> 11 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 
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7/2 0 

<400> 11 

gagtctagaa tggattggtg ggaatgatcc tgcgaatgag cat 43 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 12 

gagaatttcg ggtcatacat actatgctca ttcgcaggat 40 

<210> 13 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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<400> 13 

gagtctagaa tggattggtg ggaatgatcc tgcgaatttc cat 43 

<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially- 
synthesized primer sequence 

<400> 14 

gagaatttcg ggtcatacat actatggaaa ttcgcaggat 40 

<210> 15 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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<400> 15 

gagtctagaa tggattggtg ggaatgatcc tgcgaatacc cat 

<210> 16 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 16 

gagaatttcg ggtcatacat actatgggta ttcgcaggat 

<210> 17 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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1 0/2 0 

<400> 17 

gagtctagaa tggattggtg ggaatgatcc tgcgaataac cat 43 

<210> 18 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 18 

gagaatttcg ggtcatacat actatggtta ttcgcaggat 40 

<210> 19 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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1 1/2 0 

<400> 19 

gagtctagaa tggattggtg ggaatgatcc tgcgaatgac cat 43 

<210> 20 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 20 

gagaatttcg ggtcatacat actatggtca ttcgcaggat 40 

<210> 21 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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<400> 21 

gagtctagaa tggattggtg ggaatgatcc tgcgaatccc cat 43 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 22 

gagaatttcg ggtcatacat actatgggga ttcgcaggat 40 

<210> 23 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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<400> 23 

gagtctagaa tggattggtg ggaatgatcc tgcgaattgc cat 43 

<210> 24 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 24 

gagaatttcg ggtcatacat actatggcaa ttcgcaggat 40 

<210> 25 
<211> 444 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 
15 10 15 
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Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 
50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
115 120 125 

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys 
130 135 140 

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
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145 150 155 160 

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser 
165 170 175 

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
180 185 190 

Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn 
195 200 205 

Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro 
210 215 220 

Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 
225 230 235 240 

Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val 
245 250 255 

Thr Cys Val Val Val Asp Val Ser Gin Glu Asp Pro Glu Val Gin Phe 
260 265 270 



Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro 
275 280 285 
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Arg Glu Glu Gin Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 
290 295 300 

Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
305 310 315 320 

Ser Asn Lys Gly Leu Pro Ser Ser He Glu Lys Thr He Ser Lys Ala 
325 330 335 

Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin 
340 345 350 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly 
355 360 365 

Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin Pro 
370 375 380 

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 
385 390 395 400 

Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gin Glu 
405 410 415 



Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
420 425 430 
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Tyr Thr Gin Lys Ser Leu Ser Leu Ser Leu Gly Lys 
435 440 



<210> 26 
<211> 214 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 
20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 . 



Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 
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Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 
100 105 110 

Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 
115 120 125 

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
130 135 140 

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
165 170 175 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
180 185 190 

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 
195 200 205 

Phe Asn Arg Gly Glu Cys 
210 
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<210> 27 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized sequence 

<400> 27 

gagtctagaa tggattggtg ggaatgatcc tgcgaat 37 

<210> 28 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized sequence 

<220> 

<221> misc_feature 
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<222> (1)..(2) 

<223> n = g, a, c, or t 

<400> 28 

nnattcgcag gatcattccc accaatccat tctagactc 39 
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